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 73. Skin Temperature. — Now  when x = o the   value  of
0 is that for what may be called the skin temperature of
the metal — call this 00
therefore	00 = CsinyZ,
This calculation indicates the existence of a skin tem-
perature in the metal which rises and falls as a simple
harmonic function of the time with an amplitude of C,
that is to say the range of temperature in the skin is 20.
Now imagine the wall to be in contact with a highly heated
gas the temperature of which fluctuates rapidly and unevenly.
It is well known that by Fourier analysis this temperature can
be represented by a series of simple harmonic functions of the
time, of increasing frequencies. In a gas engine the temperature
of the gas rises and falls about a mean value in what is roughly
a sine curve, and in any case the addition of two or three upper
harmonics should make the representation very close. The
effect of high harmonics at the interior part of the wall is, how-
ever, slight ; since it will be observed that the logarithmic
decrement factor in equation (3) becomes more and more pro-
minent as y increases in value. It will therefore be sufficiently
accurate in the first instance to consider the fundamental period
only and to assume that it causes in the skin of the metal a
fluetuation of temperature of much the same nature but of
less amplitude and with at least some lag. What this ampli-
tude and lag will be it is impossible to calculate, but it is pos-
sible to take the extreme case in which the range of temperature
in this skin is equal to that in the gas. This at least will repre-
sent the limit of what can. occur in that direction. Then 0 = C
sin yt is the equation for the temperatures both of gas and
skin.
74. Effect at a Depth* — It remains to investigate how the
rest of the metal wall is affected by this great vibration in
temperature in one of its faces. It is clear from equation (3)

